In previous papers we have stated that distal segments of mammalian nerves, completely separated from their proximal stumps for more than six The biventer cervicis muscle of the chick (Fig. 1) (Fig. 2) . The nerve trunk is completely included within the intermediate tendon (Fig. 4) , accompanied by an artery and a vein. In the distal belly, the single nerve trunk bifurcates at the upper third of the
MATERIAL AND METHODS
The biventer cervicis muscles of thirty chicks, four to five days old, were exposed under ether anesthesia, in order to perform a complete scissors transection of the intermediate tendon of the left muscle, at its upper third. The right muscle, not operated, was used as control and for further experiments. The skin wound was sutured.
Reopening of the neck skin of the chicks were performed at times varying between three and twelve months after the tendon and concomitant nerve tran section.
At each reoperation the following particulars were noted: a -The state of the cranial and distal bellies of the operated and non operated biventer cervicis muscles; b -The state of atrophy of the denervated distal belly and whether or not there was fibrillation; c -The response of the denervated distal belly to electrical stimulation, 1.5 V, on the remaining tendon stump and direct on the muscle fibres.
Immediately after these records, twenty out of the thirty chicks were sacri ficed and both bellies of the transected muscle, as well as some of the contrala teral normal right muscles, were carefully dissected out and fixed for Cajal-De Castro silver impregnation. Serial histological preparations, longitudinally and transversally sectioned 8 ji were mounted.
The ten remaining chicks, operated nine to ten months previously, were reoperated. Cross-grafting between the proximal part of the right normal biventer cervicis muscle and the denervated distal belly of the left muscle were per formed (Fig. 3) by common suture -nylon six zero. Naturally the scar tissue from the distal denervated stump was excised in order to allow a better end to end approach and an easier ingrowing of nerve fibres.
Three chicks died during or immediately after this operation. Thirty days after the grafting operation, the biventer cervicis muscles of the seven remaining chicks were exposed and the following particulars were noted: a -The state of the suture site and of the cross-grafted muscle bellies; b -The state of atrophy of the recently transected distal right belly; c -The response to electrical stimulation, 1.5 V, of the cross-grafted muscles bellies on the cranial right normal belly and corresponding intermediate tendon, on the grafted region and on the distal left previously denervated belly.
The animals were then killed and the cross-grafted muscle bellies, as well as the recently transected right distal bellies, were carefully dissected out and fixed for Cajal-De Castro silver impregnations. Serial histological preparations longitudinally and transversally sectioned 8 p. were mounted.
RESULTS
The transected biventer cervicis muscles of the chick when examined three to twelve months post-operatively had the cranial belly retracted, greatly dimi nished in volume, but with normal appearance. The distal extremity of most of these cranial bellies showed small neuromas which fact was further confirmed by the histological silver preparations.
The distal denervated belly with the remainder of the intermediate tendon was always widely separated from the cranial venter because of (i) the initial retraction subsequent to the transection and (ii) the natural development and growth of the chick during these months. All the distal bellies were pale and had the appearance of atrophic muscles. Fibrillation was noted in some cases, most of which were three to four months post-operatively. Although having an atrophic appearance, most of the distal bellies, especially those that had been denervated for longer time, responded with evident contractions when stimulated with 1.5 V on the remaining tendon distal stump and directly on the denervated muscle venter.
Since these so considered atrophic muscle fibres were responding to indirect and direct stimulations, by contraction, it was assumed, based on previous histo logical observations on equivalent material, that newly-formed nerve fibres were conducting to muscular structures.
The histological serial silver preparations proved this to be so. Ectopic nerve fibres and nerve fascicles were seen repopulating the remainder of the intermediate tendon and the long-time denervated distal bellies (Figs. 5 and 6) which responded by contraction when electrically stimulated. Motor endplates were also seen in these long-time denervated distal bellies, chiefly in those eight to twelve months post-operatively. Moreover, in many of these cases, a typical "neuroma-like structure" of the nerve distal stump, as described by Erhart & Rezze 3 , was seen included within the remaining intermediate tendon, close to its long-time sectioned distal extremity.
The few distal denervated bellies which did not respond to electrical stimu lations, although being well silver impregnated, did not show any nerve repopulation. Perhaps they had some kind of negative biological reaction.
The reoperated seven chicks when reopened thirty days after the cross-grafting operation showed the following:
The grafts were normal-looking. The cranial belly and the intermediate tendon of the right biventer cervicis muscles of the grafts were normal. The formerly "atrophic" long-time denervated left distal bellies were now pink-colored and had lost their atrophic appearance, although being smaller in volume when compared to normal distal biventer cervicis bellies of chicks at the same ages. The recently-severed distal right bellies which became useless because of the cross-grafting operation were pale and atrophic.
Electrical stimulations 1.5 V on the cranial right belly, on the intermediate tendon of the right muscle, on the graft suture region and on the distal previously denervated left belly, produced evident contractions of the left distal belly mus cle fibres.
The histological serial silver preparations confirmed the afore mentioned observations. Nerve fibres and nerve fascicles from the normal cranial right belly and correspondent intermediate tendon, growing through the suture, pene trated and repopulated the already partially repopulated distal left belly. Typical motor endplates were again evident in these histological preparations of the long-time denervated left distal bellies (Fig. 7) . In the distal right bellies severed thirty days before, during the grafting operation, no remnants of nerve fibres could be seen. They showed a complete nerve degeneration. Whether these results may be repeated in mammalian skeletal muscles, man included, is a matter for future investigation.
SUMMARY

1.
The whole biventer cervicis muscles of the chick, being innervated by a branch of the dorsal ramus of C, presents structural peculiarities which recommend it as good skeletal muscle for embryological, anatomical, physiological and pharmacological neuro-muscular investigations.
2.
The nerve trunk responsible for the innervation of the distal belly runs completely included within the intermediate tendon; therefore, a tendon transection determines complete denervation and nerve fibre degeneration of the distal belly of the muscle.
3.
Long-time experimentally denervated distal bellies (from three up to twelve months) are repopulated by ectopic nerve fibres which must have arisen from a source other than the proximal stump, neighbour nerves or nervi-vasorum.
4.
Motor endplates appear in these long-time (eight or more months) denervated biventer cervicis distal bellies.
5.
Although atrophic-looking such muscle bellies responded to indirect and to direct electrical stimulation -1.5 V -by contraction.
6.
The long-time denervated distal bellies of the biventer cervicis muscle of the chick, when properly reoperated by cross-grafting suture with the normal contralateral muscle, lost their atrophic appearance and showed to be successfully recovered in about thirty days. 5 e 6) que restabelecem, inclusive, suas conexões com fibras musculares estriadas (Fig. 7) .
RESUMO
A despeito do aspecto atrófico, esses ventres distais desnervados experimentalmente há 3 ou mais meses, quando estimulados com 1,5 V, respondem com evidentes contrações, e, quando neles são implantados, com técnica cirúrgica adequada, o correspondente músculo homônimo, contralateral, íntegro (Fig. 3) , há possibilidade de recuperação funcional em cerca de 30 dias.
